Ventilatory strategies affect gas exchange in a pig model of closed-chest cardiac compression.
To identify the arterial and mixed venous blood gas changes caused by different ventilatory strategies during resuscitation from ventricular fibrillation in a pig model of closed-chest cardiac compression. A prospective randomized animal study was performed using 27 domestic pigs (body weight, 30 to 35 kg). Pentobarbital-anesthetized pigs were assigned to receive one of three treatments: (1) chest compression without assisted ventilation (n = 8), (2) assisted ventilation with room air (n = 8), and (3) assisted ventilation with 100% oxygen (n = 8). A fourth group, with the airway completely blocked, was added at the end of the experiment (n = 3). After instrumentation, the ventricles were fibrillated, and chest compression was begun 30 seconds after fibrillation with the use of the Thumper Mechanical CPR system (Michigan Instruments). Arterial and mixed venous blood gas samples were collected at 1, 3, 10, and 20 minutes of resuscitation. Defibrillation was attempted after the 20-minute sample was taken. Fibrillation followed by chest compression alone caused a significant drop in arterial and mixed venous partial pressure of oxygen (PO2) and a significant increase in arterial and mixed venous partial pressure of carbon dioxide (PCO2). Compared with the chest compression only, ventilation with room air significantly increased arterial and mixed venous PO2 and decreased arterial and mixed venous PCO2. Ventilation with 100% oxygen further increased arterial and mixed venous PO2 but did not affect PCO2, when compared with room air ventilation. The only successful defibrillations (3 animals) occurred in the group receiving 100% oxygen. This study indicates that passive air movement during chest compression does not allow physiologically significant pulmonary gas exchange and that room air ventilation alone is not sufficient to maintain mixed venous PO2.